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International Handbook of Evaluated Reactor 
Physics Benchmark Experiments 

March 2015 Edition  

• 20 Contributing Countries 

• Data from 143 Experimental Series 
performed at 50 Reactor Facilities 

• Data from 139 are published as 
approved benchmarks 

• Data from 4 are published only in 
DRAFT form 

  

http://irphep.inl.gov/ 

http://www.oecd-nea.org/science/wprs/irphe/  
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IPEN/MB-01 Heavy Metal Reflectors 
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MINERVE BUC Measurements (DRAFT) 
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Potassium Fast-Spectrum 
Validation at ORCEF 
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Additional ORSphere Measurements 
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SCCA Reactivity Effects 
 Measurements 
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Sodium Streaming Effects in ZPPR-12: Mockup 
of Clinch River Breeder Reactor 
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International Handbook of Evaluated 
Criticality Safety Benchmark Experiments 

September 2014 Edition  

• 20 Contributing Countries 

• ~67,000 Pages 

• 561 Evaluations 
– 4,839 Critical, Near-Critical, or 

Subcritical Configurations 
– 24 Criticality Alarm 

Placement/Shielding 
Configurations 

– 207 Configurations with 
Fundamental Physics 
Measurements 

– 829 Unacceptable Experiment 
Configurations 

  

http://icsbep.inl.gov/ 

https://www.oecd-nea.org/science/wpncs/icsbep/ 
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ICSBEP Meeting Next Week (11-12 May 2015) 

• SCCA-003 
– Potassium Worth 

Measurement 

• IPEN/MB-01 Reactor 
– Criticality with Mo Rods 

• SNL 7uPCX 
– U(6.9%)O2 Rods in 19 

Critical Lattice 
Configurations 

• SILENE Bare Pulse 
– Neutron Activation and 

TLD Responses 

• U(37%)O2F2 Sphere 
– IEU-SOL-THERM 

• Oralloy Configurations 
– Bare Metal Annuli 

– Complex Metal Annuli 

– Bare Metal Annuli with 
Graphite Cores 
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Nuclear Data Points of Interest 

• TRIGA Reactors 
– UZrH or UErZrH Fuel 

• Fast-Spectra Graphite 
– HEU-MET-FAST-071 

• Thermal-Spectra 
Graphite 
– HTTR 

– HTR-PROTEUS 
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Neutron Radiography 
(NRAD) Reactor 
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Neutron Radiography (NRAD) Reactor 
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• Calculated keff ~1.4% (1.75 $, 9s) greater than benchmark keff 

• Similar problems with other HEU and LEU TRIGA reactors including 
Slovenia TRIGA reactor benchmark 

• Slovenian’s believe due to 91Zr and thermal scattering data for ZrH 

– “Higher elastic scattering resonance integral increases thermal 
neutron flux by improving neutron thermalization” 

• Minimal to no impact on control rod worth calculations 



Thin Graphite Reflected (1” and 2”) 
(HEU-MET-FAST-071) revised 
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High Temperature Engineering 
Test Reactor (HTTR) 
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HTTR 
keff’s 
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HTR-PROTEUS 
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Fuel pebbles:

Moderator pebbles:

Total pebbles:

184

177

361

X

Y

Plastic rods: 654

11-GA50002-72-7



HTR-PROTEUS Calculations 
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EXTRA SLIDES 
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IPEN/MB-01 Subcritical Configurations 
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LR(0) VVER-1000 Mockup 
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HTR-PROTEUS Cores 5-8 Rod Worth 
Measurements  
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RB Reactor RB39/1978 –  
External Neutron Converter 
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2% ENRICHED U METAL FA, LATTICE PITCH 11.31 cm

2% ENRICHED U METAL FA, LATTICE PITCH 8.0  cm

NATURAL U METAL RODS, LATTICE PITCH 11.31 cm

EMPTY POSITION IN LATTICE

ENC
(WITH 561 80% HEU SLUGS)

Cd SCREEN (0.8 mm)

Y

X

80% ENRICHED URANIUM DIOXIDE SLUGS IN ENC

OPTICAL PATHWAY

RB 39 core

BSS Sphere
2R = 25.4 cm

BSS 25.4 cm
sphere for
neutron lateral

measurements
distribution

for neutron
longitudinal
distribution
measurement

Last measuring
point, 109.7 cm
from ENC

neutron spectrum &
dose rate measuring

point of



RB Reactor RB58/1982 – 
VINET: Experimental Fuel Channel   
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SSCR Spectral Measurements for Uranium-
Thorium Rods in Heavy-Light Water Mixture 
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ZPR-3/58: Pu-C Reflected by DU 
ZPR-3/59: Pu-C Reflected by Pb 
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HTTR – Additional 
Benchmark Calculations 
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HTR-PROTEUS Calculations 
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